T he central lobe, composed of the pre-and postcentral gyri and the paracentral lobule is one of the most eloquent areas of the brain, and it corresponds to the sensorimotor cortex. This morphological unit, together with the functional interaction between motricity and sensitivity, justifies the characterization of these gyri as a single lobe.
T he central lobe, composed of the pre-and postcentral gyri and the paracentral lobule is one of the most eloquent areas of the brain, and it corresponds to the sensorimotor cortex. This morphological unit, together with the functional interaction between motricity and sensitivity, justifies the characterization of these gyri as a single lobe. 45 There have been several studies of gyral and sulcal anatomy, craniometrics, and vascular features that included this area. 1, 4, 10, 11, 17, 19, [21] [22] [23] [24] 28, 36, [39] [40] [41] [43] [44] [45] [46] 51, 54, 56, 57 However, important details are still lacking. The aim of the present study is to define the neural features, craniometric relationships, arterial supply, and venous drainage of the central lobe.
Methods
The central lobe was examined under magnifications of ×3 to ×40 in 20 formalin-fixed cadaveric hemispheres in which the arteries were perfused with red and the veins with blue silicone. The frontal and parietal bones were removed while preserving the coronal suture to study its relationship with the anterior and posterior limits of the precentral gyrus. The arachnoid membrane was removed from the gyral surfaces and variations in the sulci and gyri were examined. The inclination of the central sulcus and coronal suture compared with their coronal planes was measured. The distances between the coronal suture and the anterior and posterior limits of the precentral gyrus
The precentral gyrus has the same orientation and trajectory as the central sulcus and presents the same curvatures. The upper genu corresponds to the motor area of the hand (Fig. 1E) . 9, 58 The anterior edge of the precentral gyrus was located an average of 3.6 cm (range 3.0-4.3 cm) behind the coronal suture at its upper end and 2.3 cm (range 1.3-3.2 cm) at its lower end, but at the closest point, at approximately the level where the superior temporal line crosses the coronal suture, they were separated by an average of 1.8 cm (range 0.6-3.3 cm; Table 2 ).
The lower third of the central sulcus has a relatively constant relationship with the central sulcus of the insula in that it coursed superficial and almost parallel to the central sulcus of the insula in 7 of 20 examined hemispheres (Fig. 1F) . Of the remaining hemispheres, the lower end of the central sulcus was located an average of 0.2 mm anterior to the central insular sulcus in 7 cases and 0.41 mm posterior in 6 cases.
The precentral gyrus is positioned lateral to the following structures: the body of the lateral ventricle, the thalamus, the posterior limb of the internal capsule, the posterior part of the lentiform nucleus, and the midportion of the insula. 40 The precentral sulcus is positioned posterior to the pars opercularis of the inferior frontal gyrus, which provides a good anatomical reference for identifying the lower part of the precentral sulcus. At its upper end the precentral sulcus opened directly into the interhemispheric fissure in 9 of the 20 hemispheres and at its lower end directly into the sylvian fissure in 13. The precentral sulcus was interrupted by 1-3 gyral bridges in all hemispheres (Table 1) . These gyral bridges could connect the precentral gyrus to the superior, middle, or inferior frontal gyrus. The postcentral gyrus corresponds to the somatosensory area of the cerebrum. It is narrower than the precentral gyrus, a characteristic useful to differentiate the gyri in the surgical field. It also follows the curvatures of the central sulcus, and is typically segmented by gyral bridges. The postcentral sulcus opens directly into the interhemispheric fissure and/or the sylvian fissure in about half of the hemispheres ( Table 1 ). The postcentral gyrus has a constant relationship with the intraparietal sulcus, typically coursing perpendicular to it. The intraparietal sulcus joined the postcentral sulcus in most hemispheres and is a useful anatomical landmark for surgical guidance and also a corridor to approach some atrial lesions. 42 It divides the parietal lobe into the superior and inferior parietal lobules. The postcentral gyrus is usually crossed by 1 or 2 gyral bridges connecting it to the superior parietal lobule and/or the supramarginal gyrus ( Table 1) . The inferior edge of the postcentral gyrus consistently faces the anterior transverse temporal (Heschl's) gyrus across the sylvian fissure.
craniometric relationships of the coronal suture
The coronal suture extends from the bregma (union between the sagittal and coronal sutures) above to its lower end at the pterion (area of convergence of frontal, temporal, sphenoid, and parietal bones; Fig. 2A , B, and D). It is easily palpable through the scalp and, therefore, is a helpful and reliable anatomical landmark. From its upper end, it has a descending trajectory from medial to lateral and posterior to anterior. Its upper portion runs almost perpendicular to the midline but near where it crosses the superior temporal line its forward inclination increases. It crosses the superior and inferior frontal sulci and has a trajectory somewhat parallel to the central lobe. It is longer than the precentral gyrus and the central sulcus. It had an average length of 10.5 cm (range 10.0-11.2 cm), while the length of the precentral gyrus and central sulcus averaged 10.1 cm (range 9.6-10.6 cm) and 9.5 cm (range 8.6-10.0 cm), respectively.
As the coronal suture and the precentral gyrus descend from their upper ends, they converge, becoming closer together. A useful landmark, the point where the superior temporal line crosses the coronal suture, was located an average of 7.6 cm (range 7.1-8.6 cm) lateral to the midline along the coronal suture and was usually at or near the level of maximal proximity ( Fig. 2A and B) . The closest point between the suture and the precentral gyrus was located approximately 6 cm lateral to the bregma along the coronal suture in 50% of the specimens and 7 or 8 cm The central sulcus commonly opens directly into the interhemispheric fissure but is separated from the sylvian fissure by a gyral bridge, the subcentral gyrus. It has a gently convex posterior upper curve and a gently convex anterior lower curve. The shallow indention on the subcentral gyrus is not a sulcus but is related to an artery crossing the gyrus. b: Gyral bridges frequently interrupt the precentral and postcentral gyri but not the central sulcus (Table 1 ). The postcentral sulcus in this hemisphere is continuous and not interrupted by any gyral or sulcal bridge. The central sulcus opens into the interhemispheric fissure but is separated from the sylvian fissure by a subcentral gyrus. Two complex gyral bridges (red arrows) connect the superior and middle frontal gyri to the lower part of the precentral gyrus. c and d: Medial surface of two right hemispheres. c: The paracentral lobule is formed by the extension of the pre- and postcentral gyri onto the medial surface of the hemisphere. The paracentral lobule is limited posteriorly by the ascending ramus of the cingulate sulcus and anteriorly by the paracentral ramus of the cingulate sulcus. The paracentral sulcus was present in approximately half of hemispheres. The ascending ramus was found in nearly all hemispheres and is easily seen on MRI at the posterior edge of the paracentral lobule. The precuneus is located between the ascending ramus and the parietooccipital sulcus. d: The paracentral sulcus, which was absent in approximately 50% of hemispheres, does not reach the upper margin of this hemisphere. The anterior limit of the paracentral lobule can be determined by the overlap of the central sulcus onto the medial surface. e: Superior view. On the left hemisphere there is a large gyral bridge (red arrow) connecting the upper edges of the pre- and postcentral gyri and separating the upper end of the central sulcus from the interhemispheric fissure. The "hand knob" on the precentral gyrus is seen in both hemispheres (yellow stars). in each of the other 25%, respectively. After reaching the point of maximal convergence, the suture and the gyrus diverge toward their lower ends, where they are still closer than at their upper ends ( Table 2 ). The anterior inclination of the central sulcus is greater in its upper half than in its lower half. The opposite happens with the coronal suture. Its inclination is lower in its upper half and greater at its lower end ( Fig. 2E and F ; Table 3 ).
arterial supply
The middle cerebral artery (MCA) and the anterior cerebral artery (ACA) supply the central lobe (Figs. 3 and  4) . 44 The pericallosal artery is the portion of the ACA distal to the anterior communicating artery that runs adjacent to the corpus callosum. It provides most of the cortical branches that supply the medial surface and the upper part of the lateral surface of the cerebrum, including the paracentral lobule and the upper portion of the central lobe, bordering the interhemispheric fissure. The callosomarginal artery is the largest branch of the ACA and is defined as the branch running in or above the cingulate sulcus that gives rise to 2 or more cortical branches. Its branches may also supply the paracentral lobule as well as the upper portion of the central lobe on the lateral surface.
The ACA cortical branches that contribute to the arterial supply of the central lobe were the posterior internal frontal, paracentral, and superior parietal arteries (Fig. 3) . The posterior internal frontal artery coursed along and supplied some of the medial surface of the frontal lobe. It had an upward and backward trajectory folding around the superior margin to reach the lateral surface, and supplied the anterosuperior part of the precentral gyrus in 18 hemispheres. It did not provide any supply to either the paracentral lobule or the postcentral gyrus. The posterior internal frontal artery arose from the callosomarginal artery in 7 hemispheres and the pericallosal artery in 13. In 8 hemispheres it supplied the full width of the precentral gyrus and in 10 the anterior half only. The lowest point reached on the lateral surface by the posterior internal frontal artery was 3 cm lateral to the superior edge of the precentral gyrus (Fig. 3) .
The paracentral artery arose from the pericallosal artery in 15 hemispheres and the callosomarginal artery in 5, and it commonly coursed on the cingulate sulcus between the paracentral sulcus and the ascending ramus of the cingulate sulcus. Above the cingulate sulcus, before reaching the ascending ramus, it turned up toward the superior border and gave branches that supplied the paracentral lobule and the upper portion of the pre-and postcentral gyri on the lateral surface. It supplied the anterior part of the paracentral lobe in all hemispheres and the posterior portion in 17 of 20 hemispheres. After folding over the superior margin of the hemisphere, it supplied the upper portion of the precentral gyrus in 14 hemispheres and the upper portion of the postcentral gyrus in 16 hemispheres. On the lateral surface it reached as low as 1.6 cm from the superior border.
The superior parietal branch of the pericallosal artery arose anterior to the splenium of the corpus callosum and coursed in or close to the ascending ramus of the cingulate sulcus. It supplied the anterior portion of the paracentral lobule in 5 hemispheres and the posterior portion in 17 hemispheres. On the lateral surface, it irrigated the upper part of the postcentral gyrus in 8 hemispheres. It did not supply the precentral gyrus. The most common area supplied by the superior parietal artery in the central lobe was the posterior portion of the paracentral lobule.
The MCA supplies the entire central lobe on the lateral surface, except the upper part bordering the superior margin of the hemisphere supplied by the cortical branches of the ACA (Figs. 4 and 5). 44 The MCA bifurcated into superior and inferior trunks in 16 hemispheres and trifurcated into anterior, middle, and superior trunks in 4 hemispheres. The central lobe was supplied by the central, precentral, and anterior parietal branches of the MCA.
The central artery supplied a larger part of the central lobe than any other artery (Figs. [4] [5] [6] . It arose from a stem artery (the arterial segment between a postbifurcation trunk and a cortical branch) as double or triple branches. In this study the central artery was found to be a double artery in 80% of the specimens and a triple artery in 20%. It supplied part of the precentral and postcentral gyri in all hemispheres. The most frequent pattern found (14 hemispheres) was for the central artery to arise from a stem artery arising from the superior trunk at or slightly before the stem artery exited the sylvian fissure (Figs. 5 and 6). In the MCAs with a trifurcation, the stem artery that gave origin to the central arteries arose from the middle trunk. In 2 hemispheres a small central artery arose from the inferior trunk.
The precentral artery irrigated the anterior portion of the precentral gyrus in 14 hemispheres. It arose from a superior trunk in 18 hemispheres, from a middle trunk of an MCA trifurcation in 1, and from an early frontal branch in 1. It did not reach the postcentral gyrus in any hemisphere.
The anterior parietal artery irrigated the posterosuperior portion of the postcentral gyrus in 16 hemispheres. It arose from the superior trunk in 14 hemispheres and from the inferior trunk in 2 hemispheres. In 6 hemispheres it (Table 2 ). As they run downward and lateral from the vertex, they converge to near where they cross the superior temporal line after which they diverge. The lower end of the central sulcus is closer to the coronal suture than the upper end. arose from a stem artery with the posterior parietal artery and in 1 with the central artery.
Most Frequent arterial pattern
Medial Surface, Paracentral Lobule The paracentral lobule is supplied predominantly by the paracentral artery with the superior parietal artery supplying the inferior and posterior margins.
Lateral Surface, Superior Third
The upper part of the lateral surface is supplied by the paracentral, posterior interior frontal, and superior parietal arteries, which arise on the medial surface. The lower part of the upper third is supplied by the central and anterior parietal arteries, which ascend from below ( Figs. 3 and 5 ).
Lateral Surface, Middle and Inferior Thirds
These portions of the paracentral lobule are supplied predominantly by the central artery, except for small areas along the anterior and posterior margin, which are supplied by the precentral and anterior parietal arteries, respectively.
venous drainage
This study revealed considerable variability of drainage ( Figs. 7 and 8 ). The drainage of the central lobe is usually directed to 1 or more of 3 sinuses-superior sagittal, transverse, and sphenoparietal-although in rare cases it may drain to the cavernous or inferior sagittal sinus. 39 The paracentral lobule and the upper two-thirds of the lateral surface frequently drain to the superior sagittal sinus. The lower third of the lateral surface most commonly drains to the superficial sylvian veins and from there to the transverse sinus via the vein of Labbé or anteriorly to the sphenoparietal sinus.
The anastomotic veins on the lateral surface that interconnect the drainage groups are the superficial sylvian vein and the veins of Labbé and Trolard (Fig. 7) . The vein of Trolard, called the superior anastomotic vein, is the largest anastomotic vein. It crossed the lateral surface of the parietal and frontal lobes, connecting the superior sagittal sinus to the veins of the sylvian fissure. It frequently crossed the lateral surface as a central, precentral, or postcentral vein and could be duplicated as well. It was usually joined by other veins before emptying into the superior sagittal sinus. The vein of Labbé, also called the inferior anastomotic vein, crossed the temporal lobe connecting the superficial sylvian veins with the transverse sinus. It commonly began at the mid part of the sylvian fissure and ran posteriorly and inferiorly toward the anterior part of the transverse sinus ( Fig. 7A and F) . It can be a middle, anterior, or posterior temporal vein and can be a duplicate vein as well. The superficial sylvian vein ran along the sylvian fissure and drained anteriorly into the sinuses along the sphenoid ridge or posteriorly into the vein of Labbé, or both. It received several tributaries along its course (frontoparietal and temporosylvian veins) and usually emptied into the sphenoparietal sinus or, in 1 hemisphere, directly into the cavernous sinus. In rare cases it may continue posteriorly to drain into the superior petrosal sinus. 39 
cortical veins
The central lobe was drained by veins on both the me- , and M 4 segments. The bifurcation occurs just proximal to the genu. The M 2 is constituted by the trunks that cross and supply the insula and end at the limiting sulci of the insula. The M 3 segment starts at or near the limiting sulci where the M 2 branches turn to course on the frontoparietal and temporal opercula. The M 4 segment is formed by the cortical branches. In this hemisphere the inferior trunk gives rise to the temporopolar, anterior temporal, middle temporal, posterior temporal, temporooccipital, angular and posterior parietal branches. An early frontal branch gives origin to the orbitofrontal and prefrontal arteries. The superior trunk gives rises to the precentral, central, and anterior parietal branches. c: Enlarged view. The cortical arteries that supply the central lobe can be followed from their origin on the postbifurcation trunks on the insular surface to the cortex. The superior trunk gives rise to 3 stem arteries from which the cortical branches arise. The anterior stem artery bifurcates into the precentral arteries that supply the lower portion of the precentral gyrus, and the large stem artery bifurcates and gives rise to 2 central arteries in what was found to be a frequent pattern. Another stem artery arose from the superior trunk as a single branch to become the anterior parietal artery. dial and lateral surface of the hemisphere. The veins on the lateral surface could empty into ascending or descending groups (Figs. 7 and 8) . 39 
Lateral Surface, Ascending Group
The central vein usually drained the largest portion of the central lobe, even reaching the lower portion in some cases. It drained all or part of the pre-and postcentral gyri in 90% of hemispheres. The precentral vein usually drained the anterior portion of the precentral gyrus. It drained the precentral gyrus in 14 hemispheres and the postcentral gyrus in 1 hemisphere. The postcentral vein is the one most commonly connecting both the sagittal sinus and superficial sylvian vein to form a vein of Trolard. It drained the posterior part of the postcentral gyrus and most commonly emptied into the superior sagittal sinus. The postcentral vein drained the postcentral gyrus in 15 hemispheres. It did not drain the precentral gyrus in any hemisphere.
The middle and posterior frontal veins infrequently drain the central lobe and in this study drained the precentral gyrus in only 1 hemisphere each. The anterior parietal vein usually drains the angular and supramarginal gyri and in this study drained the postcentral gyrus in 2 hemispheres.
Lateral Surface, Descending Group
The frontosylvian veins drained the frontal operculum and emptied into the superficial sylvian veins. They drained the precentral gyrus in 18 hemispheres and the postcentral gyrus in 1 hemisphere. The parietosylvian veins drained the postcentral gyrus and emptied into the superficial sylvian veins in 15 hemispheres. In 4 hemispheres the postcentral gyrus was drained directly by the vein of Trolard.
Medial Surface
The medial posterior frontal vein drained the medial frontal lobe and the cingulate gyrus above the genu of the corpus callosum. It drained the anterior margin of the paracentral lobule in 1 hemisphere. The paracentral vein drained the anterior portion of the paracentral lobule in all hemispheres and the posterior portion in 15. It emptied into the superior sagittal sinus. In 4 hemispheres the drainage of the paracentral lobule was exclusively through the paracentral veins. The anteromedial parietal vein drained the posterior part of the paracentral lobule in 15 hemispheres and the anterior part in 3 hemispheres. It emptied into the superior sagittal sinus or into a large cortical vein on the lateral surface. It usually drains the precuneus.
sinus drainage
In 19 of 20 hemispheres, the superior two-thirds of the paracentral lobule drained to the superior sagittal sinus (Figs. 7 and 8) . In 2 hemispheres the middle third of the postcentral gyrus drained to the transverse sinus. The inferior third of the precentral gyrus drained to the sphenoparietal sinus in 10 hemispheres, to the transverse sinus via the vein of Labbé in 8, and to the superior sagittal sinus in 2. The lower portion of the postcentral gyrus drained to the sphenoparietal sinus in 7, the transverse sinus in 9, and to the superior sagittal sinus via the vein of Trolard in 4 hemispheres.
The vein of Trolard contributed to the venous drainage of the central lobe in 15 hemispheres. It was located at the site of the postcentral vein in 8, central vein in 3, precentral vein in 2, anterior parietal vein in 1, and was duplicated in 1 hemisphere where it was located at the site of the precentral and central veins.
Most common drainage pattern

Medial Surface
The majority of the paracentral lobule drained through the paracentral vein to the superior sagittal sinus. The area drained by this vein covers the anterior half and the anterior two-thirds of the posterior half. The posterior margin and the posterior half of the inferior margin of the paracentral lobule drained through the anteromedial parietal vein, which emptied into the superior sagittal sinus.
Lateral Surface
The superior third drained mainly upward through the central vein to the superior sagittal sinus. The postcentral vein commonly drained the posterior margin of the postcentral gyrus (Fig. 8) . The middle third drained predominantly to the superior sagittal sinus through the central vein. However, the anterior and posterior margins of the central lobe were drained by the pre-and postcentral veins, respectively. The precentral veins curved anteriorly as they ascended and thus frequently did not contribute to the drainage of the superior third of the central lobe. At the junction between the middle and inferior third, there was usually a change in the drainage direction. The inferior third drained downward to empty into the superficial sylvian veins and from there to the transverse sinus (via vein of Labbé) or to the sphenoparietal sinus (via the superficial sylvian veins). The frontosylvian veins drained the precentral gyrus and the parietosylvian veins drained the postcentral gyrus.
discussion
Advances in microsurgical techniques, modern neuroimaging, neuronavigation systems, and cortical mapping have made surgery in the central lobe safer. However, knowledge of the anatomy remains an essential tool for performing safe and accurate approaches to the central lobe.
craniometric Features
Broca 10, 11 was the first to describe the relationship of the coronal suture with the central sulcus in 1861 and was the first to perform a craniotomy oriented by cranial topography. The coronal suture is easily palpable through the scalp and provides valuable information, as seen on CT and MR images, that is easily transferable to the surgical field.
The coronal suture and central lobe have a fairly constant relationship. They run somewhat parallel, but the separation between the coronal suture and the precentral gyrus is less pronounced at their lower end than at their upper end bordering the superior sagittal sinus. 10, 11, 17, [21] [22] [23] 40, 46 However, the closest point between the coronal suture and the precentral and central sulci was found to be the point at or near where the superior temporal line crosses the coronal suture. 
Neural Features
Although there is considerable variability in sulcal and gyral anatomy surrounding the central lobe, close inspection reveals a relatively constant basic organization. The development of refined microsurgical techniques such as transsulcal approaches established the sulci and gyri as fundamental landmarks of the cerebrum. 45 The cortex of the central lobe has very specific functional localization. Therefore, it is essential to correctly identify sulci and gyri on preoperative imaging studies when operating in the region and to understand that lesions causing significant mass effect may distort normal topography and landmarks. Recent studies have shown that a greater extension of glioma resection is a statistically significant predictor of progression-free survival and length of survival. 5, 8, 13, 15, 16, 25, 27, [30] [31] [32] 34, 35, [47] [48] [49] Therefore, radical resection should be pursued but not at the expense of patients' quality of life. This strategy minimizes the risk of misdiagnosis, relieves the symptoms of mass effect, and can improve neurological deficits due to compression of the central lobe. To accomplish this, an understanding of gyral and sulcal anatomy is essential. Currently, eloquent sensorimotor cortex identification based on topographical and radiological anatomy is combined with functional MRI and direct electrical cortical stimulation. 6, 18, 26, 29, 33, 37, 50, 55 The authors of several studies on mapping the sensorimotor cortex have reported that despite having a common general organization, variations in the somatotopy are frequently found. 2, 6, 7, 18, 26, 29, 33, 37, 38, 52, 53, 55 They suggest that Penfield's homunculus be used as a simplified teaching tool but not as an accurate map (Fig. 9) . 2, 18, 38, 52, 53 Two groups have reported sensorimotor function outside the central lobe. 5, 55 These studies suggested that the primary motor cortex may extend beyond the anterior edge of the precentral gyrus. Berger and Hadjipanayis 5 found that the lowest threshold for electrical stimulation-induced movements of the body was on the precentral gyrus. When stimulating the premotor cortex, the threshold was higher, and the movements were slower and likely to involve larger groups of muscles. These findings may explain the transient motor deficits reported following resection of the area anterior to the precentral gyrus.
Berger and colleagues 5, 13, 27, 48, 49 have also reported on the importance of cortical mapping to delineate the motor cortex to achieve the greatest resection possible and to improve the prognosis in glioma surgery. Robles and colleagues 47 reported that radical resection of low-grade gliomas without preserving any margin around eloquent structures, such as the precentral gyrus, can be safely performed using subpial excision up to the edge of the arachnoid covering the adjacent eloquent gyrus. Martino et al. 30 demonstrated that radical glioma resections in eloquent areas of the brain, despite causing transient deficits in the immediate postoperative period, were associated with a decrease in morbidity over medium-and long-term periods and a longer preservation of the patient's professional life. Chang et al.
14 reported approaching cavernous malformations deep to the precentral gyrus obliquely through the premotor cortex while avoiding damage to cortical arteries. An understanding of sulcal, gyral, and arterial anatomy is essential to perform these resections safely and accurately.
arterial supply
When operating in the central lobe, it is important to remain constantly aware of the position of the arterial supply because of the severe deficits that may follow their occlusion. Gempt et al. 20 reported that neurological impairment following glioma resection was more frequently due to ischemic lesions than to cortical or subcortical structural damage. When performing surgeries involving the medial surface of the frontal lobe, care must be taken to avoid coagulating posteriorly directed branches of the pericallosal and callosomarginal arteries. Coagulation of these branches, although at a distance from the central lobe, may lead to motor weakness more prominent in the contralateral foot and leg than in the upper limb. Sensory loss, usually transient, is another consequence of infarctions of the supplementary motor area. Urinary incontinence occurs in the acute phase after bilateral occlusion.
Chaddad-Neto et al. 12 reported that arteriovenous malformations (AVMs) of the central lobe are suitable for surgical treatment in selected cases based on neurological status, AVM grade, patient age, and so on. The first steps are to open all the sulci adjacent to the lesion and to identify and differentiate the feeding arteries from arterialized veins. If this differentiation is not sufficient with the microscope, temporary clipping may help. If temporarily clipped, a feeding artery will collapse between the clip and the nidus, and an arterialized vein will tumesce between the clip and the nidus. AVMs of the central lobe on the lateral surface usually receive feeders from the M 4 cortical branches. It is important to be sure that the artery being obliterated ends in the AVM and is not a "passing through" artery that supplies brain tissue distal to the AVM, while remembering that "passing through" arteries may feed the AVM through small lateral branches that must be carefully dissected and obliterated while preserving the main arterial trunk. 3 AVMs on the medial surface receive feeders from branches of the ACA. AVMs adjacent to the superior border will, most likely, receive feeders from both the MCA and the ACA. After obliteration of the AVM's feeders, circumferential dissection of the nidus and transection of the draining veins is then performed.
venous drainage
Sacrifice of individual cortical veins does not usually lead to venous infarction, brain swelling, hemorrhage, or neurological deficits because of the abundant anastomoses between veins draining adjacent cortical areas. There are also anastomoses at the superior border of the hemispheres between the veins draining adjacent parts of the lateral and medial surface of the central lobe. These anastomoses are located at the terminal ends of the veins just proximal to where the bridging veins enter the superior sagittal sinus. However, the sacrifice of a major venous trunk should be avoided, either by working around it or dividing some smaller tributaries that will allow the major trunk to be displaced out of the surgical field. Care should be taken to avoid damage to bridging veins if they appear larger than normal, because the risk of venous infarction increases as the veins increase in size. In some cases a large vein of Trolard will drain the majority of the central lobe. Obliteration of such a vein can lead to venous infarction with severe deficits. As a result of the arterial supply to the infarcted tissue not being compromised, capillary hypertension and hemorrhagic transformation is common and is typically heterogeneous and gyriform. When operating in the parasagittal area, an attempt must be made to preserve the sinuses coursing in the dura lateral to the superior sagittal sinus, which frequently receives the terminal end of several cortical veins before emptying into the superior sagittal sinus. Obliteration of the bridging veins from the central lobe that empty into the superior sagittal sinus may cause contralateral hemiparesis more prominent in the lower limbs and usually transient. 39 conclusions Despite some variability, there are common patterns in gyral and sulcal configuration, craniometric relationships, arterial supply, and venous drainage that can create a road map for approaching pathologies in the central lobe.
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